The aim of the study was to analyze the in ovo injection of chemically and biologically synthesized 43 silver nano-particles (Ag NPs) using Brassica oleracea L. var capitate f. Rubra, (BOL) 44 conjugation with L-Arginine (L-Arg) on the immune, muscle growth, survivability and 45 hatchability of the broiler chickens. L-Arg (100 μg) with 1000 µg (BOL-Ag NPs) and L-Arg (100 46 μg) with 100 µg (C-Ag NPs) were injected into fertile eggs at 8, 14 and 18 of incubation. Survival 47 and hatched chicks were calculated. Survivability and hatchability were unaffected by the injected 48 dose of L-Arg (100 μg) with 1000 µg (BOL-Ag NPs) and L-Arg (100 μg) with 100 µg (C-Ag NPs) 49 but it significantly improved when the eggs were injected on day 14 of incubation compared with 50 those injected on days 8 or 18. Moreover, the protein expression of muscle development markers 51 such as myogenin and myoD were significantly up-related in 14 d incubation whereas the heat 52 shock proteins (HSPs) such as HSP-60 and HSP-70 were significantly up-regulated in 18 d 53 incubation. In addition, the in ovo injection on 18 d significantly increased the serum glutamate 54 oxaloacetate transaminase (SGOT) and serum glutamate pyruvate transaminase (SGPT) as well 55 the immunoglobulin (IgM) levels were increased in 14-day incubation period in serum at the same 56 concentration. Collectively, these results indicate that injecting L-Arg (100 μg) with 1000 µg of 57 BOL-Ag NPs or L-Arg (100 μg) with 100 µg of C-Ag NPs to eggs at day 14 after incubation could 58 improve their hatchability, survival rate, and muscle growth marker.
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Thus, increasing the concentration of Ag NPs could increase levels of SGOT and SGPT in the blood which can lead to liver function damage. 
3.3.Synthesis of Ag NPs using BOL extracts
Ten grams of fresh and healthy BOL leaves were cleaned with tap water, followed by cleaning 322 with distilled water (D.H2O) several times to remove any external particles adhered onto their 323 surface. They were then boiled in 100 ml of D.H2O for 5 min in a microwave oven. The resulting 324 extract was filtered through a Whatman filter paper. Two different sets of reaction mixtures (6 ml 325 of extract + 44 ml of D.H2O) were prepared. Ag NO3 in the amount of 1 mM was added to them.
326
Mixtures were then kept in the dark at room temperature. A control setup with only leaves' extract 327 was also maintained throughout the experiment. were measured using commercial kits (Asan Pharamaceuticals Co., Ltd., Seoul, Korea). 
